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Informed assent of children in medical research:
A comparison of official guidelines
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INTRODUCTION

Large-scale and long-term birth cohort studies which aim to clarify the factors affect-

ing health and growth of the children are carried out in the world. A national survey of

“The Japan Environment & Children’s Study” is launched in 2011 by The Ministry of the
Environment in Japan, which is a large-scale epidemiological study including 100,000
set of parents and children, in order to clarify the effect of the environmental risks to
healthy growth and development of children.! Children participate this birth cohort study
will be checked the health status from the time of fetus until 13 years-old student.

For healthy growth and development of children, various investigations were carried
out until now. Medical research involving children is essential for advancing child health
and wellbeing. Often it is not sufficient, scientific, or ethical to carry out research with
adults and apply the findings to children. This may be because: (1) The disease processes
in children may differ from those in adults. Some childhood diseases have no close analo-
gies in adults, therefore to understand these in any detalil it is necessary to carry out
research with children; (2) The physiology of children is different from that of adults,
and the pharmacokinetics of many drugs will vary with the age of the child. Treatments
designed specifically to meet the needs of children ensure that age-related differences in
drug handling and/or effects are recognized, that the doses needed for efficacy are
understood, and that any adverse effects can be avoided; (3) Many disorders can only be
understood in the context of a child’s growth and development. Examples include chang-
es in the visual system following early squint, or the way the developing brain adapts to



injury or damage in babies; (4) Children are not small adults. For the therapy to be effec-
tive, its delivery must suit their needs. Use of adult formulations is often not suitable, e.g.,
many children find it easier to swallow a liquid formulation than a tablet.

Research with children can also play a key part in increasing our understanding of
some adult diseases that are thought to have their origins in early life. It enables the
development of preventive intervention into the natural history of the disease. The find-
ings of research involving children can therefore also be relevant for adults.

While we have a responsibility to protect children, we also have an ethical obligation
to ensure that they receive the best treatment. Like adults, they should be given the
opportunity to benefit from the results of successful research. Children should therefore
have the opportunity to participate while, of course, being protected from any hazards
that involvement in the research project might bring.?

The views of the child concerning the participation in the study must be given due
weight in accordance with the age and maturity of the child. While the rule of informed
consent/assent of children who participating in medical research is not sufficiently pro-
vided in Japan.

In research with adults, the term informed consent is used to describe a state of a com-
petent individual, having been fully informed about the nature, benefits and risks of a
medical research, agrees to their own participation. The term informed assent describes
the process that minors may agree to participate in medical researches. It is similar to
the process of informed consent in adult medical research. However there remains some
overlap and differences between the terms.

This paper intended to clarify the present state of the informed consent/assent of the
children in Japan and other countries, for future development of the scale concerning
consent/assent of minors.

METHODS

1. Principles of informed consent/assent of children were examined in the light of
Convention on the Rights of the Child, and General Comment by United Nations
Committee on the Rights of the Child.

2. Definitions of informed assent were extracted from existing official guidance
regarding children’s participation in medical research, in UK, USA, Europe,
international, and Japan.

3. Competent age of informed consent/assent was compared and discussed on the
ground of existing official guidance in UK, USA, Europe, international, and Japan.



RESULTS
1. Relation of the right of the child and informed consent/assent
(1) Child rights in early childhood: description in General Comment No.7

United Nations Committee on the Rights of the Child General Comment No.7 defines
infants as social actors, and early childhood as a critical period for the realization of all
rights enshrined in the Convention on the Rights of the Child. In this comment, respect
for the views and feelings of the young child is described. Article 12 states that the child
has a right to express his or her views freely in all matters affecting the child, and to
have them taken into account.

Convention on the Rights of the Child Article 12
1. States Parties shall assure to the child who is capable of forming his or her own

views the right to express those views freely in all matters affecting the child, the
views of the child being given due weight in accordance with the age and maturity of
the child.

2. For this purpose, the child shall in particular be provided the opportunity to be heard
in any judicial and administrative proceedings affecting the child, either directly, or
through a representative or an appropriate body, in a manner consistent with the

procedural rules of national law.?

This right reinforces the status of the young child as an active participant in the
promotion, protection and monitoring of their rights. Respect for the young child’s
agency - as a participant in family, community and society - is frequently overlooked, or
rejected as inappropriate on the grounds of age and immaturity. In many countries and
regions, traditional beliefs have emphasized young children’s need for training and
socialization. They have been regarded as undeveloped, lacking even basic capacities for
understanding, communicating and making choices. They have been powerless within
their families, and often voiceless and invisible within society. The Committee wishes to
emphasize that article 12 applies both to younger and to older children. As holders of
rights, even the youngest children are entitled to express their views, which should be

“given due weight in accordance with the age and maturity of the child” (art. 12.1).
Young children are acutely sensitive to their surroundings and very rapidly acquire
understanding of the people, places and routines in their lives, along with awareness of
their own unique identity. They make choices and communicate their feelings, ideas and
wishes in numerous ways, long before they are able to communicate through the
conventions of spoken or written language.

In this regard: (a)The Committee encourages States Parties to take all appropriate
measures to ensure that the concept of the child as rights holder with freedom to



express views and the right to be consulted in matters that affect him or her is
implemented from the earliest stage in ways appropriate to the child’s capacities, best
interests, and rights to protection from harmful experiences; (b) The right to express
views and feelings should be anchored in the child’s daily life at home (including, when
applicable, the extended family) and in his or her community; within the full range of
early childhood health care and education facilities, as well as in legal proceedings; and
in the development of policies and services, including through research and
consultations; (c) States Parties should take all appropriate measures to promote the
active involvement of parents, professionals and responsible authorities in the creation
of opportunities for young children to progressively exercise their rights within their
everyday activities in all relevant settings, including by providing training in the
necessary skills. To achieve the right of participation requires adults to adopt a child-
centered attitude, listening to young children and respecting their dignity and their
individual points of view. It also requires adults to show patience and creativity by
adapting their expectations to a young child’ s interests, levels of understanding and
preferred ways of communicating.*
(2) The right of the child to be heard: description in General Comment No.12

United Nations Committee on the Rights of the Child General Comment No.12 set forth
that the views of the child must be given due weight in accordance with the age and
maturity of the child. Article 12 of the Convention is a unique provision in a human
rights treaty; it addresses the legal and social status of children, who, on the one hand
lack the full autonomy of adults but, on the other, are subjects of rights. Paragraph 1
assures, to every child capable of forming his or her own views, the right to express
those views freely in all matters affecting the child, the views of the child being given
due weight in accordance with age and maturity. Paragraph 2 states, in particular, that
the child shall be afforded the right to be heard in any judicial or administrative
proceedings affecting him or her. The right of all children to be heard and taken
seriously constitutes one of the fundamental values of the Convention. The Committee
has identified article 12 as one of the four general principles of the Convention, the
others being the right to non-discrimination, the right to life and development, and the
primary consideration of the child’s best interests, which highlights the fact that this
article establishes not only a right in itself, but should also be considered in the
interpretation and implementation of all other rights. Since the adoption of the
Convention in 1989, considerable progress has been achieved at the local, national,
regional and global levels in the development of legislation, policies and methodologies
to promote the implementation of article 12. A widespread practice has emerged in
recent years, which has been broadly conceptualized as “participation”, although this
term does not appear in the text of article 12. This term has evolved and is now widely



used to describe ongoing processes, which include information-sharing and dialogue
between children and adults based on mutual respect, and in which children can learn
how their views and those of adults are taken into account and shape the outcome of
such processes.

The views of the child must be “given due weight in accordance with the age and
maturity of the child”. This clause refers to the capacity of the child, which has to be
assessed in order to give due weight to her or his views, or to communicate to the child
the way in which those views have influenced the outcome of the process. Article 12
stipulates that simply listening to the child is insufficient; the views of the child have to
be seriously considered when the child is capable of forming her or his own views.

By requiring that due weight be given in accordance with age and maturity, article 12
makes it clear that age alone cannot determine the significance of a child’s views.
Children’s levels of understanding are not uniformly linked to their biological age.
Research has shown that information, experience, environment, social and cultural
expectations, and levels of support all contribute to the development of a child’s
capacities to form a view. For this reason, the views of the child have to be assessed on a
case-by-case examination. Maturity refers to the ability to understand and assess the
implications of a particular matter, and must therefore be considered when determining
the individual capacity of a child. Maturity is difficult to define; in the context of article
12, it is the capacity of a child to express her or his views on issues in a reasonable and
independent manner. The impact of the matter on the child must also be taken into
consideration. The greater the impact of the outcome on the life of the child, the more
relevant the appropriate assessment of the maturity of that child.®
(3) The implementation of the right in health care: description in General Comment No.12

The realization of the provisions of the Convention requires respect for the child’s
right to express his or her views and to participate in promoting the healthy
development and well-being of children. This applies to individual health-care decisions,
as well as to children’s involvement in the development of health policy and services.

Children, including young children, should be included in decision-making processes,
in a manner consistent with their evolving capacities. They should be provided with
information about proposed treatments and their effects and outcomes, including in
formats appropriate and accessible to children with disabilities. States Parties need to
introduce legislation or regulations to ensure that children have access to confidential
medical counseling and advice without parental consent, irrespective of the child’s age,
where this is needed for the child’s safety or well-being. Children may need such access,
for example, where they are experiencing violence or abuse at home, or in need of
reproductive health education or services, or in case of conflicts between parents and the
child over access to health services. The right to counseling and advice is distinct from



the right to give medical consent and should not be subject to any age limit. The
Committee welcomes the introduction in some countries of a fixed age at which the right
to consent transfers to the child, and encourages States Parties to give consideration to
the introduction of such legislation. Thus, children above that age have an entitlement to
give consent without the requirement for any individual professional assessment of
capacity after consultation with an independent and competent expert. However, the
Committee strongly recommends that States Parties ensure that, where a younger child
can demonstrate capacity to express an informed view on her or his treatment, this view
is given due weight.

Physicians and health-care facilities should provide clear and accessible information to
children on their rights concerning their participation in pediatric research and clinical
trials. They have to be informed about the research, so that their informed consent can
be obtained in addition to other procedural safeguards.

States Parties should also introduce measures enabling children to contribute their
views and experiences to the planning and programming of services for their health and
development. Their views should be sought on all aspects of health provision, including
what services are needed, how and where they are best provided, discriminatory barriers
to accessing services, quality and attitudes of health professionals, and how to promote
children’s capacities to take increasing levels of responsibility for their own health and
development. This information can be obtained through, inter alia, feedback systems for
children using services or involved in research and consultative processes, and can be
transmitted to local or national children’s councils or parliaments to develop standards
and indicators of health services that respect the rights of the child.®

2. Definition of assent in medical research guidelines
(1) Research guideline: The World Medical Association, Declaration of Helsinki: Ethical
Principles for Medical Research Involving Human Subjects.
Jurisdiction: International

Declaration of Helsinki states principles for all medical research. For a potential
research subject who is incompetent, the physician must seek informed consent from the
legally authorized representative. These individuals must not be included in a research
study that has no likelihood of benefit for them unless it is intended to promote the
health of the population represented by the potential subject, the research cannot
instead be performed with competent persons, and the research entails only minimal risk
and minimal burden.

When a potential research subject who is deemed incompetent is able to give assent to
decisions about participation in research, the physician must seek that assent in addition
to the consent of the legally authorized representative. The potential subject’s dissent



should be respected.®
(2) Research guideline: Council for International Organizations of Medical Sciences (CIOMS)
in collaboration with the World Health Organization (WHO), International Ethical Guidelines
for Biomedical Research Involving Human Subject.

Jurisdiction: International

Assent of the child is described as follows. The willing cooperation of the child should
be sought, after the child has been informed to the extent that the child’s maturity and
intelligence permit. The age at which a child becomes legally competent to give consent
differs substantially from one jurisdiction to another; in some countries the “age of
consent” established in their different provinces, states or other political subdivisions
varies considerably. Often children who have not yet reached the legally established age
of consent can understand the implications of informed consent and go through the
necessary procedures; they can therefore knowingly agree to serve as research subjects.
Such knowing agreement, sometimes referred to as assent, is insufficient to permit
participation in research unless it is supplemented by the permission of a parent, a legal
guardian or other duly authorized representative.

Some children, who are too immature to be able to give knowing agreement, or assent,
may be able to register a ‘deliberate objection’, an expression of disapproval or refusal of
a proposed procedure. The deliberate objection of an older child, for example, is to be
distinguished from the behavior of an infant, who is likely to cry or withdraw in response
to almost any stimulus. Older children, who are more capable of giving assent, should be
selected before younger children or infants, unless there are valid scientific reasons
related to age for involving younger children first.

A deliberate objection by a child to taking part in research should always be respected
even if the parents have given permission, unless the child needs treatment that is not
available outside the context of research, the investigational intervention shows promise
of therapeutic benefit, and there is no acceptable alternative therapy. In such a case,
particularly if the child is very young or immature, a parent or guardian may override the
child’s objections. If the child is older and more nearly capable of independent informed
consent, the investigator should seek the specific approval or clearance of the scientific
and ethical review committees for initiating or continuing with the investigational
treatment. If child subjects become capable of independent informed consent during the
research, their informed consent to continued participation should be sought and their
decision respected.

A child with a likely fatal illness may object or refuse assent to continuation of a
burdensome or distressing intervention. In such circumstances parents may press an
investigator to persist with an investigational intervention against the child’'s wishes. The
investigator may agree to do so if the intervention shows promise of preserving or



prolonging life and there is no acceptable alternative treatment. In such cases, the
investigator should seek the specific approval or clearance of the ethical review
committee before agreeing to override the wishes of the child.’
(3) Research guideline: MRC Ethics Guide: Medical research involving children.

Jurisdiction: UK

In Glossary, assent is explained a child’s affirmative agreement to participate. Failure
to object should not be construed as assent.

This guideline describes assessing the competence of a child to consent. While
normally increasing with age, competence is considered not to depend primarily on age,
but rather on the ability to understand and weigh up options. It can be influenced by the
way information is presented - many children will be competent if information is
presented in an appropriate way and they are supported through the decision-making
process. The Central Office for Research Ethics Committees (COREC) provides a useful
template for designing patient information sheets and seeking assent/consent from
children and young people. A child’s ability to consent develops as he or she learns to
make increasingly complex and serious decisions, which can be experience and/or age-
related.

Children unable to consent to involvement, and parental consent is discussed. If the
child is deemed incompetent to consent to participate in research, then he or she should
normally not participate without the consent of a person with parental responsibility. A
person with parental responsibility may legally consent to treatment on an incompetent
child’s behalf. If the child is able to give assent to decisions about participation in
research, the investigator must obtain that assent in addition to the consent of the legally
authorised representative. If the child does not assent, this should be respected.?

(4) Research guideline: Department of Health and Human Services, National Institutes of
Health Office for Protection from Research Risks, Code of Federal Regulations Title 45 Public
Welfare, Part 46 Protection of Human Subjects.

Jurisdiction: USA

In Subpart D, Additional Protections for Children Involved as Subjects in Research,
assent is defined as follows.

Assent means a child’s affirmative agreement, to participate in research. Mere failure
to object should not, absent affirmative agreement, be construed as consent.?

(5) Research guideline: American Academy of Pediatrics Committee on Bioethics Pediatrics,
Informed Consent, Parental Permission, and Assent in Pediatric Practice.
Jurisdiction: USA

Committee on Bioethics Pediatrics states responsibility for children shared with
parental permission. Decision-making involving the health care of young patients should
flow from responsibility shared by physicians and parents. Practitioners should seek the



informed permission of parents before medical interventions (except in emergencies
when parents cannot be contacted). The informed permission of parents includes all of
the elements of standard informed consent.

Usually, parental permission articulates what most agree represents the “best interests
of the child.” However, the Academy acknowledges that this standard of decision-making
does not always prove easy to define. In a pluralistic society, one can find many religious,
social, cultural, and philosophic positions on what constitutes acceptable child rearing
and child welfare. The law generally provides parents with wide discretionary authority
in raising their children. Nonetheless, the need for child abuse and neglect laws and
procedures makes it clean that parents sometimes breach their obligations toward their
children. Providers of cane and services to children have to carefully justify the invasion
of privacy and psychological disruption that come with taking legal steps to override
parental prerogatives.

The development of the child as person and the concept of assent is mentioned as
follows. Decision-making involving the health care of older children and adolescents
should include, to the greatest extent feasible, the assent of the patient as well as the
participation of the parents and the physician. Pediatricians should not necessarily treat
children as rational, autonomous decision makers, but they should give serious
consideration to each patient’s developing capacities for participating in decision-
making, including nationality and autonomy. If physicians recognize the importance of
assent, they empower children to the extent of their capacity. Even in situations in which
one should not and does not solicit the agreement or opinion of patients, involving them
in discussions about their health care may foster trust and a better physician-patient
relationship, and perhaps improve long-term health outcomes.

Assent should include at least the following elements: 1) Helping the patient achieves a
developmentally appropriate awareness of the nature of his or her condition. 2) Telling
the patient what he or she can expect with tests and treatment(s). 3) Making a clinical
assessment of the patient's understanding of the situation and the factors influencing
how he on she is responding (including whether there is inappropriate pressure to
accept testing or therapy). 4) Soliciting an expression of the patient’s willingness to
accept the proposed care. Regarding this final point, we note that no one should solicit a
patient’s views without intending to weigh them seriously. In situations in which the
patient will have to receive medical care despite his or her objection, the patient should
be told that fact and should not be deceived.

As children develop, they should gradually become the primary guardians of personal
health and the primary partners in medical decision-making, assuming responsibility
from their parents. Just as is the case with informed consent, the emphasis on obtaining
assent should be on the interactive process in which information and values are shared



and joint decisions are made. The Academy does not in any way recommend the
development of new bureaucratic mechanisms, such as “assent forms,” which could never
substitute for the relational aspects of consent or assent.

A re-analysis of informed consent leads to the identification of important limitations
and problems in its application to pediatric practice. Two additional concepts are needed:
parental permission and patient assent. The American Academy of Pediatrics believes
that in most cases, physicians have an ethical (and legal) obligation to obtain parental
permission to undertaken recommended medical interventions. In many circumstances,
physicians should also solicit a patient assent when developmentally appropriate. In
cases involving emancipated or mature minors with adequate decision-making capacity,
or when otherwise permitted by law, physicians should seek informed consent directly
from patients.’

(6) Research guideline: Working Group of the Confederation of European Specialists in
Pediatrics (CESP), Informed consent/assent children: Statement of the Ethics Working Group
of the Confederation of European Specialists in Pediatrics.

Jurisdiction: European

Informed consent means approval of the legal representative of the child and/or of the
competent child for medical interventions following appropriate information. National
legal regulations differ in regard to the question when a child has the full right to give
his or her autonomous consent. Informed assent means a child’s agreement to medical
procedures in circumstances where he or she is not legally authorized or lacks sufficient
understanding for giving consent competently. Doctors should carefully listen to the
opinion and wishes of children who are not able to give full consent and should strive to
obtain their assent. Doctors have the responsibility to determine the ability and
competence of the child for giving his or her consent or assent. All children, even those
not judged as competent, have a right to receive information given in a way that they can
understand and give their assent or dissent. This consent/assent process must promote
and protect the dignity, privacy and confidentiality of the child and his or her family.
Consent or assent is required for all aspects of medical care, for preventive, diagnostic or
therapeutic measures and research. Children may effectively refuse treatment or
procedures which are not necessary to save their lives or prevent serious harm. Where
treatment is necessary to save a life or prevent serious harm, the doctor has the duty to
act in the best interest of the child. However, parents may also refuse to consent and in
this case national laws and legal mechanisms for resolving disputes may be used.

Consent may be written or verbal. Written consent provides some kind of record that
the procedure has been discussed but may have no more legal force in some countries
than verbal consent. Nevertheless, it is essential to provide a written account of the
information which is being given to obtain consent. Assent may be given verbally.'®



(7) Research guideline: Ministry of Health, Labour and Welfare, Guidance on Clinical
Investigation of Medicinal Products in the Paediatric Population.
Jurisdiction: Japan
In the guidance, assent is defined that agreement from a pediatric participant in
medical research not to receive legal regulation (age of assent to be determined by
Institutional Review Board (IRB)/ Independent Ethics Committee (IEC) or be consistent
with local legal requirements).!!

3. Competent age of informed consent/assent for children in medical research guidelines
(1) Research guideline: Council for International Organizations of Medical Sciences (CIOMS)
in collaboration with the World Health Organization (WHO), International Ethical Guidelines
for Biomedical Research Involving Human Subject.

Jurisdiction: International

The investigator must obtain the permission of a parent or guardian in accordance
with local laws or established procedures. It may be assumed that children over the age
of 12 or 13 years are usually capable of understanding what is necessary to give
adequately informed consent, but their consent (assent) should normally be
complemented by the permission of a parent or guardian, even when local law does not
require such permission. Even when the law requires parental permission, however, the
assent of the child must be obtained.

In some jurisdictions, some individuals who are below the general age of consent are
regarded as “emancipated” or “mature” minors and are authorized to consent without the
agreement or even the awareness of their parents or guardians. They may be married or
pregnant or be already parents or living independently.”

(2) Research guideline: MRC Ethics Guide: Medical research involving children.
Jurisdiction: UK

Provision in law for children to consent in England, Wales and Northern Ireland is as
follows. Where the Clinical Trial Regulations apply, a minor is defined as someone under
the age of 16. Where the common law applies - all situations not covered by the
Regulations - the law states that the age of majority is 18. Whilst not considered to have
fully reached adulthood, young people between the age of 16 and 18 are presumed to be
competent to give consent. No statute governs the rights of those under the age of 16 to
give consent for medical treatment or research. However, case law provides the example
of the Gillick case with respect to treatment.’? This case determined that where a young
person has sufficient understanding and intelligence to understand fully what is
proposed, and use and weigh this information in reaching a decision, he or she can give
consent to treatment and consent from parents is not legally necessary - although
parental involvement should always be encouraged. The term “Gillick competent” is used



to describe a young person’s ability to make a decision regarding consent. In the absence
of case law dealing specifically with research, the Gillick principles might reasonably be
applied here, although the threshold for understanding will vary according to the
complexity of the research. However there is continuing uncertainty about the
application of these principles to research in general and, in the case of law covered by
the Clinical Trials Regulations, it will be those Regulations that apply and not the Gillick
case law.

As in England, Wales and Northern Ireland, where the Clinical Trials Regulations apply,
a minor is defined as someone under the age of 16. Also as in England, Wales and
Northern Ireland, in Scotland a person reaches majority at the age of 18. However,
Scottish statute makes legal provision for young people, where they are considered to be
competent, to consent to medical procedures or treatment. Under Scottish statute young
people aged 16 and above are presumed to be competent to give consent until proven
otherwise, having legal capacity to enter into any transaction, which includes “:--the
giving by a person of any consent having legal effect.” Young people under the age of 16
can also give legally binding consent to participate in medical research as long as they
are believed by the medical practitioner to be competent: “--a person under the age of
16 years shall have legal capacity to consent on his own behalf to any surgical, medical
or dental procedure or treatment where in the opinion of a qualified medical practitioner
attending him, he is capable of understanding the nature and possible consequences of
the procedure or treatment.” Interpretation of Scottish law has been that a young person’s
competency allows them to refuse as well as consent to treatment.

It is not entirely clear whether this Scottish statute covers consent to participate in
research, but as discussed above, in the absence of law dealing specifically with research,
the principles of Scottish law relating to consent to procedures and treatment might
reasonably be applied. At the same time, it is vital to recognize that the threshold for
understanding will relate to the complexity of the research being undertaken.?

(3) Research guideline: American Academy of Pediatrics Committee on Bioethics Pediatrics,
Informed Consent, Parental Permission, and Assent in Pediatric Practice.
Jurisdiction: USA

In cases involving the following kinds of medical care for older school-age children,
the Academy encourages physicians to seek the assent of the patient as well as the
informed permission of the parents: 1) Venipuncture for a diagnostic study in a 9 year-
old; 2) Diagnostic testing for recurrent abdominal pain in a 10 year-old; 3) Psychotropic
medication to control an attention-deficit disorder in a third grader; 4) An orthopedic
device to manage scoliosis in an 11 year-old; 5) An “alarm” system to treat nocturnal
enuresis in an 8 year-old; on 6) Surgical repair of a malformed ear in a 12 year-old. In
some cases, treatment may proceed over the objection of the patient. However,



physicians and parents should realize that overruling the child may undermine their
relationship(s) with the child.

In situations such as the following that involve adolescents and young adults, the
Academy encourages physicians to obtain the informed consent of the patient, in most
instances: 1) Performance of a pelvic examination in a 16 year-old; 2) Diagnostic
evaluation of recurrent headache in an 18 year-old; 3) A request for oral contraceptives
for fertility control in a 17 year-old; 4) Proposed long-term oral antibiotics
administration for severe acne in a 15 year-old; or 5) Surgical intervention for a bone
tumor in a 19 year-old. Such patients frequently have decision-making capacity and the
legal authority to accept or reject interventions, and, in that event, no additional
requirement to obtain parental permission exists. However, the Academy encourages
parental involvement in such cases, as appropriate. Review of the limited relevant
empirical data suggests that adolescents, especially those ages 14 and older, may have as
well developed decisional skills as adults for making informed health care decisions.

(4) Research guideline: The Committee on Drugs and Committee on Pediatric Research,
Guidelines for the Ethical Conduct of Studies to Evaluate Drugs in Pediatric Populations.
Jurisdiction: USA

This guideline defined assent of the child and age of assent as follows. According to
federal regulations, assent is defined as a child’s affirmative agreement to participate in
research, and further clarification is given that “mere failure to object should not, absent
affirmative agreement, be construed as assent.” Federal regulations do not specify an age
at which assent ought to be possible. The AAP recommends that active agreement by a
minor (not qualified to give consent) to participate in a research study generally applies
to children who have reached an intellectual age of at least 7 years. More recently, it was
suggested that assent is generally applicable to developmentally normal children
between 8 and 14 years of age. It is up to the IRB to determine if children are capable of
assent. Regulations state that adequate provisions are needed for soliciting assent when
the child is capable, but little guidance exists to determine this capacity other than
evaluating the child’s age, maturity, and psychological state; as a practical matter, many
IRBs require assent for children older than 7 years. The IRB can waive the requirement
for child assent if the capability of some or all of the children is so limited that they
cannot reasonably be consulted, if the intervention or procedure involved in the research
holds out the prospect of direct benefit to the health or well-being of the children and is
available only in the context of the research, or if the research meets the same conditions
as those for waiver or alteration of informed consent in research involving adults. For
example, this waiver could be used in research with infants, children with illnesses that
require mechanical ventilation, or children with severe developmental delay.

Generally, adolescents are considered to be between 12 and 18 years of age



(dependent on region). When obtaining assent from older adolescents, it is reasonable to
assume that an adequate assent process would be viewed the same as the informed
consent process for adults, although parental permission is still required.*®
(5) Research guideline: European Medicines Agency, Note for Guidance on Clinical
Investigation of Medicinal Products in the Paediatric Population.
Jurisdiction: European

This guideline described consent and assent as follows. As a rule, a pediatric subject is
legally unable to provide informed consent. Therefore pediatric study participants are
dependent on their parent(s)/legal guardian to assume responsibility for their
participation in clinical studies. Fully informed consent should be obtained from the legal
guardian in accordance with regional laws or regulations. All participants should be
informed to the fullest extent possible about the study in language and terms they are
able to understand. Where appropriate, participants should assent to enroll in a study
(age of assent to be determined by IRB's/IEC’s or be consistent with local legal
requirements). Participants of appropriate intellectual maturity should personally sign
and date either a separately designed, written assent form or the written informed
consent. In all cases, participants should be made aware of their rights to decline to
participate or to withdraw from the study at any time. Attention should be paid to signs
of undue distress in patients who are unable to clearly articulate their distress. Although
a participant’s wish to withdraw from a study must be respected, there may be
circumstances in therapeutic studies for serious or life-threatening diseases in which, in
the opinion of the investigator and parent(s)/legal guardian, the welfare of a pediatric
patient would be jeopardized by his or her failing to participate in the study. In this
situation, continued parental (legal guardian) consent should be sufficient to allow
participation in the study. Emancipated or mature minors (defined by local laws) may be
capable of giving autonomous consent.!*

4. Informed consent/assent in Japanese guidelines of medical research
Japanese official guidelines which define consent/assent of children involved in medi-
cal research are as follows.

(1) Ethics Guidelines for Human Genome/Gene Analysis Research. Ministry of Education,
Culture, Sports, Science and Technology; Ministry of Health, Labour and Welfare;
Ministry of Economy, Trade and Industry 2001; revision 2004; 2005; 2008.

(2) Ethical Guidelines for Epidemiological Research. Ministry of Education, Culture,
Sports, Science and Technology; Ministry of Health, Labour and Welfare 2002; revi-
sion 2004; 2005; 2007; 2008.

(3) Ethical Guidelines for Clinical Research. Ministry of Health, Labour and Welfare
2003; revision 2004; 2008.



(4) Guidelines for Genetic Tests and Diagnoses in Medical Practice. The Japanese
Association of Medical Sciences 2011.

(5) Guidance on Clinical Investigation of Medicinal Products in the Paediatric Population.
Ministry of Health, Labour and Welfare 2000.

(6) Guidance on Clinical Investigation of Medicinal Products in the Paediatric Population
Q&A. Ministry of Health, Labour and Welfare 2001.

Guidelines (1) and (3) indicate the age to seek informed consent of children. In the
case when the donor is a minor, a research director shall still give adequate explanation
to the donor in plain language and shall endeavor to gain their understanding. When the
donor is a minor aged 16 years or older, the research director shall obtain informed con-
sent from the donor and the proxy consenter.' !

Guidelines (2) describe explanations and consent for growing children. When the
research subject is a minor (excluding cases where the research subject is aged 16 years
or older, and where the ethics review committee has authorized and the director of the
organization conducting research has approved that the research subject is able to pro-
vide effective informed consent); provided, however, that, even in this case, the research
director shall provide an adequate explanation to the research subject in simple and
plain language, and shall endeavor to gain their understanding. Furthermore, in cases
where the research subject is under the age of 16 years and research has commenced
with informed consent provided by a proxy consenter, if the research will be continued
after the research subject reaches 16 years of age, in principle, informed consent shall
again be obtained from the research subject in question at the time he/she turns 16
years of age and it can be objectively determined that he/she is capable of giving effec-
tive informed consent.'®

Guidelines (4) define genetic testing for a minor, or a person incapable of his/her own
autonomous decision-making. In the case of genetic testing of a disease that has devel-
oped in a minor or a person lacking the ability to make his/her own autonomous deci-
sion, it is necessary to obtain the consent of an individual standing as a surrogate repre-
sentative. In this case, the surrogate should decide after a thoughtful consideration of the
examinee’s beneficence in his/her health care. It is desirable to obtain an assent from the
examinee after giving the explanation of the test at a level corresponding to the patient’s
ability.'®

Guidance (5) explores the rule of assent. As a rule, a pediatric subject is legally unable
to provide informed consent. Therefore pediatric study participants are dependent on
their parent(s)/legal guardian to assume responsibility for their participation in clinical
studies. Fully informed consent should be obtained from the legal guardian in accor-
dance with regional laws or regulations. All participants should be informed to the fullest
extent possible about the study in language and terms they are able to understand.



Where appropriate, participants should assent to enroll in a study (age of assent to be
determined by IRB's/IEC’s or be consistent with local legal requirements). Participants of
appropriate intellectual maturity should personally sign and date either a separately
designed, written assent form or the written informed consent. In all cases, participants
should be made aware of their rights to decline to participate or to withdraw from the
study at any time. Attention should be paid to signs of undue distress in patients who are
unable to clearly articulate their distress. Although a participant’s wish to withdraw from
a study must be respected, there may be circumstances in therapeutic studies for serious
or life-threatening diseases in which, in the opinion of the investigator and parent(s)/
legal guardian, the welfare of a pediatric patient would be jeopardized by his or her fail-
ing to participate in the study. In this situation, continued parental (legal guardian) con-
sent should be sufficient to allow participation in the study. Emancipated or mature
minors may be capable of giving autonomous consent.!!

Q&A of the guidance (6) presents the following table comparing consent and assent.
Three notes of caution are added the table. 1) Pediatric study participants should person-
ally sign and date, written assent form or the written informed consent. 2) It is recom-
mended to personally sign and date written assent form for participants under junior
high school students. When a signature from the participant is not provided or when the
oral assent was provided without using a form, investigator should state that assent was
provided from the participant in signed consent form from legal guardian.'®

Table: Consent and Assent in pediatric study

Object Legal basis
Consent form | Proxy consenter GCP?

(Legal guardian) Ministerial Ordinance Article 50
Assent form | Pediatric study participant” No legal basis

(Generally applicable to a junior|(IRB*/ Judgment of investigator)
high school student or older)

Assent? Pediatric study participant? No legal basis
(Generally applicable to a 7 year-|(IRB*/ Judgment of investigator)
old or older)

T GCP: Good Clinical Practice for Trials on Medical Products®
1 IRB: Institutional Review Board

Source: Guidance on Clinical Investigation of Medicinal Products in the Paediatric Population Q&A 2001 (in Japanese) '

DISCUSSION

Children, including young children, should be included in decision-making processes,
in a manner consistent with their evolving capacities. They should be provided with
information about proposed treatments and their effects and outcomes.



Researchers should provide clear and accessible information to children on their rights
concerning their participation in medical research. They have to be informed about the
research, so that their informed consent/assent can be obtained in addition to other pro-
cedural safeguards. The views of the child must be given due weight in accordance with
the age and maturity of the child. When informing and seeking assent from young chil-
dren, researchers must consider their interests, levels of understanding and preferred
ways of communicating.

As children develop, they should gradually become the primary guardians of personal
health and the primary partners in medical decision-making, assuming responsibility
from their parents. Obtaining assent should be on the interactive process in which infor-
mation and values are shared and joint decisions are made.® From 1964, Declaration of
Helsinki states principles for all medical research that when a potential research subject
who is deemed incompetent is able to give assent to decisions about participation in
research, the physician must seek that assent in addition to the consent of the legally
authorized representative.® Subsequent ethical guidelines for medical research indicate
the informed consent/assent should be gained from children according to the maturity
of the children. Where appropriate, participants should assent to enroll in a study (age of
assent to be determined by IRB's/IEC’s or be consistent with local legal requirements).
Participants of appropriate intellectual maturity should personally sign and date either a
separately designed, written assent form or the written informed consent.!*

The American Academy of Pediatrics states that especially age 14 and older, may have
as well developed decisional skills as adults for making informed health care decisions.’
Medical Research Council in UK declares that where the clinical trial regulations apply, a
minor is defined as someone under the age of 16.2 In Japan, guidelines indicate that
when the donor is a minor aged 16 years or older, the research director shall obtain
informed consent from both the donor and the proxy consenter.! '*!# The age at which a
child becomes legally competent to give consent differs substantially from one jurisdic-
tion to another.”

While normally increasing with age, competence is considered not to depend primarily
on age, but rather on the ability to understand and weigh up options. It can be influ-
enced by the way information is presented — many children will be competent if informa-
tion is presented in an appropriate way and they are supported through the deci-
sion-making process. Tokyo Metropolitan Children's Medical Center provides a useful
template for designing patient information sheets and seeking assent/consent from chil-
dren and young people participating clinical trial.?!

Assessing the competence of a child to consent/assent is a current issue for appropri-
ate implementation of medical research involving children. Culture, society, and the his-
toric background regarding child participation in medical study differ by nation. An eval-



uation method for competence of consent/assent might be needed to be developed in
accord with Japanese culture.

CONCLUSION

For healthy growth and development of children, a large-scale birth cohort study is
launched in Japan. Researchers should provide clear and accessible information to chil-
dren on their rights concerning their participation in medical research. Declaration of
Helsinki states principles for all medical research that when subject is able to give assent
to decisions about participation in research, the physician must seek that assent in addi-
tion to the consent of the legally authorized representative. While normally increasing
with age, competence is considered not to depend primarily on age, but rather on the
ability to understand and weigh up options. It can be influenced by the way information
is presented — many children will be competent if information is presented in an appro-
priate way and they are supported through the decision-making process. Assessing the
competence of a child to consent/assent is a current issue for appropriate implementa-
tion of medical research involving children.
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(Cl,) &, HEKOBERE LTERAIN TV IMETHZH. KB LIz L EIC
RAEHFERE (HOCD 1I2ZblL., W7V AVEICK 2 L REEHEBE T Y UL
(Nat+ CI0O ) N& &SI T %, TOXRMGERIET bV Y LIE, BMENY. R
B LTHRESNTED, ERNNTIRIANDETHEHATNTWS (R D5, 2009, X
HIEAEMKIE, 2002FICfEHEMEL LT, A%, BRZHEKTTOKENT S L
L. BRRIMORERE UTREZZY, CTOREZZIT BT, Lz EfR
IKINERAEREIKE ENTWDS (BEFEE, 2002), KHEEM/KD R HEE.
SR ME NI K pH2. 7L R CahHE£20~60mg/kg & Ml M i 228K pH5.0
~6.5, A#MHEFE10~30mg/kg D 2 FEFEHTH > 7z, 2012FI1E, AU TR SR
7K pH2.7~5.0 CHMEZE10~60mg/kg ABINE A, MER MR HHIEEM K BRhESE
M10~80mg/kg L WIEETN TS (REAEFHEE, 2012), TETIE, REEERBKZ
ALD pH T SR MEICFRET L 72 A — 7 S— Rk @ b R g1k x E3, dilRE
TW5,

REHEZERET V) T LOKORERNRIZ, /avA)VATEEER e U TCEEYBEN
HBEL TV D, /avA )V &, EHERCT 2P0, 7V a—) Lol
AR ETIEINRDNE L BEREHAINENE ENTVENETH S,

A5 (2009) &, XEEERET N T LOKORENRIE, KIEERIEEICRF L
T3 EEEEREL, D S BEEIC WO TR REEEBZIEKRT % C LIk b RE
IR ERT 2NN DOENTZEMEL T D, IUARDS (1999) 1k, LEBHE XD
Ve DWW TR MK (REREZRMIK)  LIKEKIC X 5 Figiat L7ciaSR, HS»
SR MEERK OBRESI RN E D o Te LS U, RAEEERKDEEIEHO A 2R L
TWBEBRTWVS, X/ hZED (2004) &EEMK CREEREEK) OFREKEEED
HubiE, FHEMICERRD Th % R ERBN. EIRORELFEEEZ K L T\ 2% HE
DHRFEEBEEMGUIEET S LIc k> TR THEREFER th D ERB T L
MTED, LT3, WD (2002) (&, s@EEMEEMRK (RIEEEK) &, TR
N Pin <, TR IEERDHZ 3D WIRREZ iR T X 2 Tk, BELE
IHEROMEH &R EMKOMRNZERAMEHICK DI TESEZ N, &b
NTW3, S (2011) &, FREEREREBK CHRIFRICTFOU b OXHEHEME
IKEEME TS EMD AMBRZTR S TR, SR & ORI B TREEEBKIC K S
HERIEEZ ORI N, LIl TWVWD, £z, HEERREIYEIRIZE Th % KGHE
BRI NS 2 XA AR KIC KD NEERIE, 100% TH D SV SRR GYE O 5 A
HTHZLIAXTEEICHT ZAEERE100%MEF5NE, MELTWVS, EH
5 (2006) &, EBHFEOMHERE LT RICHEHAINTE O R ERBF Y
YV LTHEN, MIEEOHBERZMEHAL. BMICHBHEMRFELZD, HIKREDOL
DM LIZTeDBREMTONIEZNE VS BIREREL TWVWD, THUTHLTA—/83—
RffikiE, KEERBF S T LNCHIEB T ~EOEETREG LU TERT ST & &K

o BAREDBERTENEHTH S, ULHBER LIz RHEEEBKOBEESTE



WCHAETT 2 EAWHKS T2, TDOXIEI Az, LHhBREIREEWNEREL
T3, LB (2005) &, XKMtEEBKIE S A2 TV VT A IV ADARERICH L
TIFFICEMEEZEZ NS EBHEL TV, MHS (2008) &, XHEHGREEEEMKIE
100ppm DA EOEIMERMBIREZICB T, 2 BWRIEEZIERT 5 T &b - T & s
LTHEH, x5 (2008) &, 58K UERR M & U CRIEERMEEMR/KZHEHT
BHENCIE, Zemh S ENEEEEIX150ppm DR ETH B EHE L TV 5,

F e, NHEEBKIZ, MR- RERICEEENMEE > TWV3, S (2009)
. RS TCIRBARA20571C 35\ T CH3SH IEENHIHAERE D31 %D LT % DIt
L. XEEEMKZ S X MEE LTz & AR TOREDYIIHEE D53 %D LT
D, WHHEED22%N I A MEFEICK > TRLNHE - HEMRTHZ EWMEL T
%o MZ5 (2008) &, XitEEM/KZZERNCERE LG E 0N - B2 HET 5
FeDICHEMYI IS E ENZ AF IV AN H TR e RmGEHG E L, M - REFEERETT/5-5
TeAEHR, AFIV AN K T R NIKZEFE UTGER, 1 - IRAR LICHEE LIS
e, SRR K2 EFE LG E O DR ERN - BEIRMR N mEL TV
%o FIEIMETEH, XFIVAIVH TR NIKEETE LT HEEKEKIC K BT - B
ROFENR SNz DD, REERBKEZEE L IZGEDOHNRERRN « BLEIIED
RonkzedRtnsg (HFZ5, 2008),

TSI RFEAER S, AMOREREZHE S QRO HEk S ToX)VA F o X —+
THEREIN, ERORYEZF > TS (A, 2000 ; EAHED, 1981), DX O, A
DENICEFEIELTWVAB T Eldin s,

INSOME DM O KMEEMKIE, HE. HE - HEMRNDH O, BRANYICE
BEINTWERD, MRICEBEETH S, MHBEIKEKEIZIEHRTCTHD,
HEHARHCIE —EIREDOHBRZIED T EEZ LT 2 T OMPURMEDLAREIC T S, £
Dz, FHECEZHROESDENRVHEND S (FES, 2008), Fiz{b2Em
ICARLZET, A RIS UK T %, TDI, FREENEEA LR, READE
e Dz, TS DOHED S RHHFZREIEKD pH Zg9RETEIC Ul A—7 S— Xk HE)
THRT ZEREENTRESN, HHENTETWEDTH S,

—RRIERFNE, Fx ET, A—/3—XHlik7Z250ppm I HR L CTHEMT % H5EE LT
=

1. AT L—=RRMVICAN, R7 /775 EDOHEAET O EZIRER « BELRE « M1

L TOREPHE « £ETHDRY M EDOH A2/ TOME « TIENBRE M
&« Jlo phiciEwWizsd, Frno.nbids < FrtWhicfif

2. EITBIICK D BMOFHIER RO, BRE

3. WEREEOKICHA L, IROKERE & &ICKRE, MR, HYERICE MR

4. HlO phiEWIEEEIED 28, IREKICHRINL. BRIA

5. R—=Z7)VisBEhNEERIC AN, g & & EIChRE. HR

b, 5DOHEANEZ SN S,

AR U723 O RHERMKIE. MRS I|ET, BEAXRT FUVHILL, £ < DR



EHP T AIVAICENRD DD G TDE S BREHSYNC KB HEHEOEEL NS
Vo TOTeHRIIFRIEKIS, —IRREPEETY, &inditRa ETHMTs LI
KO BHYEDIRZB CTeDIC LB EFERTHZ LEZ S,

UL, RMEERKE, BRIABRGES 2 & ZORLIC X DIERBIRED EFRDE
CHTENDY, ANEREERK L. G DO OHABERICH D, DEO, R
RENE XD . AVEREEMES A%, FICER FTOREIL. HRIEREO L
SNEETH A2, WEIREICIE ToEE T 208 0S5 GEHEANHAKER =,
2006), iz, REREDNEWVE, REERBRENHRD T2 GEHEAN B AIKE
2, 2007,

Z T, mMERKE O ZEL, (RIFIMCAIERIEE R RN, Rk
AREEN TV B A—=R=RMUKZNGHK L U, FalEREREPCRIFESE TR S TERBIR
FWARETH S AT 2 LZHNET %,

0 3RERI5E

1. AIEHRES LUEIER
HIEHARM : 20104E 7 H~20114E3 HB X U201 14E3 H~6 H
HWEH wmHA1H&15Hb5W0WIE16H

2. WHREK
R4t HSP 8, HSP —2000SME Bk dfi7k A4z il 2L 1E T > 7 A—/S—Xlli/K T, H
SEFRIREZ250ppm . pHE.27Z{HH L7z,

3. AEIEES LUBRIEE

: R %M M
RA/KEFHOIEIM S, 5 DOHERERIC e
B TNEANTHEL, ZD 52D i
EffE Uz, B | L
(1) FRRIESRIE © SEMRIE KK O =G &
YT A KEET 77T AQ —102) o
(2) pH: USRI T3 D LR K pH Y -
Wit252-B ™ B3, BB ' BRE
(3) KB L IR | 7 A< VAT
7t A
- N =
B4=V5%9FY | B
4. {RTFISFR B
— MR EEDRT T s

B1 RFEFR



I BERBLUER

R K 7 PRI U e A— =Xk, SIROESWRHATH S 7 AL DS
BFEIHETE, KURMEDD 3 AN SKURD EMNDIED S 6 H X TOXURMNIED 2D
DN DN T, —RSFIED LR LW BATCRFE L. HIEMOREZE2 L T2 5
DYV TIVORHIEFREE L pHICDWTHIE Lz, ZO/RIF, £1-1&£1-21TR
THD TH B, £ 5DV TIVORABERIBEDFIEEE T Z 7 LI DM, K
2-1LX2-2TH %,

WRER &, KPR TREERZRC Lz, RIVROERTHR Ltk R85k
LTWABEMERO T E2E 5, AERLIE. RENRDDZERRER O x2S
IM. BHD 5 D0Y 7V e L ERNEFREEIE. 250ppm T pH6.2TH %,

EDRERE ., 5DDOY VIV OKRBIEFRREIZ, LBICFALUKS FEZRL TV,
PR REE 2 EETHS L. T HD2500ppm 15 9 7 A%OEE3 Hicik, FH
fE139.4ppm & 110.6ppm FA>THED, 442% DK FERL TV, K2-1h 5 EH D)
2O, TH1IHO27TCHhEKRM FA U, FRBEREEE, SUED FREEEICTH
16H D F 5 fE237.6ppm LK N L, 8ADXIR32C%Z ¥ — 7 ICHWHERIRE & i E

K1-1 A—-/\—REKRFOEEZBEREE (F22F78~FH23FE3R)

A 7”;% 18168 | 8A18 |8A158 [ 9818 |9A158 [ 10818 |108158| 11818 |118158| 12818 |128158 ]Hé';’g 18158 | 2818 |2R158 | 3818 |3A158
=

HoF)L 1| 250 | 240 | 222 | 213 [ 213 | 194 | 175 [ 160 | 155 | 148 [ 144 | 140 | 142 [ 141 139 | 136 [ 138 | 137

HrFIL 2| 250 | 236 | 224 | 218 [ 218 | 197 | 176 [ 159 | 153 | 149 [ 144 [ 141 142 | 141 140 | 136 | 140 | 138

HrFIL 3| 250 | 238 | 222 | 219 [ 219 [ 201 178 | 158 | 152 | 149 | 145 | 143 | 143 | 142 | 139 | 139 | 142 | 143

R il S BY N

YTV 4| 250 [ 237 | 223 | 213 | 213 | 209 | 175 | 158 | 153 | 148 | 144 | 144 | 142 | 141 | 138 | 137 | 143 | 139

H2F)L 5| 260 [ 237 | 221 | 219 | 219 | 209 | 175 | 158 | 154 | 149 [ 145 | 144 | 143 | 141 | 140 | 138 | 144 | 140

PREIERT 1050.0 [237.6(222.4 | 216.4]216.4(202.0 | 175.8 158.6 | 153.4 | 148.6 | 144.4 | 142.4| 142.4 | 141.2| 139.2 | 137.2| 141.4130.4

pH 6.2 162 |62|62)62)62)|62]|62]|62|62)62]|62]|°62]|262]|62]|62]|°62]62
S B (°c| 27 28 32 32 32 32 26 25 18 14 16 13 1 10 1" 10 10 14
E OE (% 86 80 68 63 63 68 67 72 75 65 60 65 63 50 48 74 65 65

K1-2 A—-N\—REKRFOUEEZBIEREE (FR23%F3H~ 6R)

aem Al sg1m 38158 4818 48158 5A1A 58158 6818 68158
1 250 250 250 250 248 246 244 242
g 2 250 250 250 250 248 248 244 242
15 3 250 250 250 250 246 248 242 242
z 4 250 250 248 250 248 246 244 243
B 5 250 250 250 250 248 246 244 243
BEERRETY | 250.0 250.0 249.6 250.0 247.6 246. 8 243.6 22,4
pH 6.2 6.2 6.2 6.2 6.2 6.2 6.2 6.2
£ B 10 14 14 14 21 23 18 2
B OE 65 65 57 43 55 75 51 50




(ppm) (C)

300.0 35
—-%HEIER
250.0 5 - 30
% L 25
200.0 =
= )
- 20
B 1500
= / F15 &
= 100.0 V4
= e — - 10
& 50.0 5
0 0
78| 16/88| 1598 | 15108| 15 11| 15128| 15 18| 15 28| 15 38| 15
1H, B |18, B |1 8 |18| 8 (18| (18| 8 (18|, 8 (18| B8 (18| A
H224F H234E

M2-1 Sum - BEETAEIRROMR

(ppm) ——BEEERE °C)
300.0 30
—— %R
B 2500 -

- A/\
#2000 N/ 20
% /

150.0 15

ES S/
100.0 10

50.0 5

Tl

BD

OO T T T T T T T O
3A18 158 4A1H 15H 5H1B 15H 6A1B 15H

Me-2 Sum - BEETAEIRROBER

222 4ppm N5 10H 15HDOXIE25°CE T, WHEREE & FII(E158.6ppm & 4 7 AT
363%ME FL T3, KRN 20TCIREZ> TV B, FIE FEAICH B T L hibh
%o TOT &I, HHEANAANKERZ (2006, 2007) OWME EFAETH O, FKREE
FEBEELIX, SURDOLEFREEBICEELNTIEHZH, K MR Z/RT, ZDH%I1A 1
HOXHRIZ, 18 CE1TALBOSKIRIZ1I0CRERD, KREERREEIZ11H 1 HOEY
fE153.4ppm D HIZIFFUTNICHERE L T 5,

—J7. KURMEWREATH 2 3 AV DHREZIGSH =Y > TIVTiE, K222HTED



0500 O S OSSR C L L SR 1 <) S Pt PRt B e T A B

200 sxmereercammmsm—— e ~—~-~~—~— ~@-—~100ppm
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B# (2)

M3 BMEREEOREZEL (KLEtL KSB, 2007)

(3oo) WM

MBIEO ., FWREEREEN250ppm 1D 6 H15HDYEE242.4ppm & 3 % DX F72l)
T. 47HHEEEALEZILL TR, Kb 3H 1 HDI0TH S 4 HISHD14C
L. BKDIHBLTED, 5H1HD21CH5 6 AI5HD24CE, CORIZ6 A1 H
D18 CLAMI20°CHR ET2> TV 5B,

7 AN S ORE T, KUR20°CARE CORAERRBE L. (K MERZ/RLZD, 3H
MHOHUEMTIE, ATC20CRTEEFNFEEALERLNEZV, THE, EOBI D
CHHHE . WIEDOERNESIRE DEND, TOX I REABDEVARSNTEEDEE
AbN%, INHDOT D, RMEREEIT. SURICEEINS EEX %,

CORERMND, BRIFT 2RI ER MIEED T, HUWEATNCEL T eN, EFRE
DM ELRB T ENRBEND, 1272, THRPSOMET3I A1 HDOR S DDV TV
EERBIERBEN EN S TWD, B, COX S REmZRLUIZOME, SBIIZEE
HEDTIT REN D %,

AaNEFRIRE250ppm ZHH T 556, REERBEERETT5E00, EEFHE
MRBD TV B EMEHE10~30mg/kg ZIEH2MHBZ T2, EOBOERHHNS9 7 H
Bo TELREERBENE VD, HHARICIIRBIEREEZHERE L. BT 2080
HZME S DOHIMIMNRE L2 %,

X 31d. P& KSB (2007) OFEEKRZRLIEEDTH S, HEHIKIE. 2001
2 H22H~20014F 6 A12HD110HMTH b, HRIEZRIEAES0 - 100 + 200ppm,
pH6.0D A —78—=RH/KTHIE LIZAERTH % EHFTIE. X2 R—)VFEOHITRY
IF L VEPEEIHRS (T 7)) ZANTZ20L ADYITH D, REGM=ERIE. 22~
24°CTH %,

CORIOIELTHB L, GRIEREE200ppm O A —/3—Kii7k3, 90H %K
120ppm £75->THD ., BENE0% K> TN 5,

chxf LT, AHIE TR, SEDEWICE MDD 5T, 250ppm HO0H £ 1X.
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M4 XEFEFRE (HOCI) OFELLERO pH &FE (BEFH@E, 2009)

175.8ppm TH O . 703% TH 5, TDOHKIZ, AJE TIXAEZEEZH250ppm &,
200ppm X0 ®IREICH 5720, AMEREENERL TS EEZIENS,

s (2009) RILUAS (1999), LES (2004) &, XEEEBKOKE - HHE
Rid. AFEERMBICKDEDELAXRTED, ZOXHFEEZRMIE. pHIC K DIKENZED
%o EMHHEANDI 7 HORFMEIE. MAGEN S XIRIRE L 2N REVD, A—
IN—=RHIKD pH &, SHFROZICEEfRA L, pHE2L WS —EDEZ/RL TV, &
g (2010) &, FEfREER! HOCI 2tk CE a2 Nl RME/KIE. BERRESH -
D ORENFIIKEL D120, BRERIEICHTT 2 AESREE 2 RIEICERT % C
EWARETH D, LB TIN B,

NS DR B A==k, —REKED LR LWGFTCEWTE, B
FMREDNTE S D, 2L DRisk TRBICEFIED TS DRM B iHER L LT,
FHTE28DEEZ 5N,

Ko, RUEMERE. K3 OKKXESMKSBH#H (2007) &2 UIzfER, A—/8—
KK — SR IES TIRF I 5 1CiE. AEREEE200ppm K D SiRE TH %250ppm
DI NEMREHEZ DT RN EEZ NS, TOHRICONTIE, SHOBEER
e Lz,

I\

HERE L UTULEON TV S RAERE T U T L&, Bm7IVA VDTS, Kb
R ED5RV, AU D IR IKIE, BRiE. HE. BHERIRDSZEOH 5N, A
KICEMET, BEAOAME DTN END, IHFFEHEN, HERLTETWS,

ZDh, BEYEDO TR EWV S BRN S 62 < Offik CRIHICHIHTE 20, Ul
MK 72 SR MEICRRENT L 7e A=/ S=lluk 2w ik e L. 7 ADBWEHN5 9 7 A/



& 3HDENREHAN S D 4 7 ARD 2 JA. —MRSREED LR U I5ERT THRE LT,

ZORR, SURD EA & & LICERMERIREE. K9 3 Hmz2R LD, KRlxs
FEEAVT EE, HUWGITRIFT N, ZOREZRHTHENTEZT b
Motz TOHEZL OLGFTTHBRE LU THERT ST ENARETH D, ZTORMBREFH
HTEB MR ENT,

LA UL7ENS, BaEE250mmp (. BRRFZELE & BIE MEMICH 20, 9 7 H
RTCLRMERBEENG VD, TOREZNEL, FRTHZLERETHZT LN
otz

F7o. BRNHEEEE200ppm K D 250ppm &, EIREO A, ERREE RS i
MRENT,

SHOFEL LTiE, REMHOSIR - RE L, A—/S—XH/KOFmREDBERICDN
TRET L THTIZW,

AREZITIICHIZD A=/ 3=RAKZRBE L T2 72NN — E AR &1
MEEARE, BIUHLEEOERSIC, BHOREZERLET,

X

fEIREE] (2010) XHEIEHERET MY LY 2 Wi - RREHEOR G & R
www.solmind.com/hclo/jyokinn/rironntojissaifukuzaki.pdf, (ZEH20124£12H18H.)

MRt - TR - B— (2007) ARERIBEORH LR,

EICA T - BORIER (2006) TN 5 DFARIERRDNE « iR Z2E X 5 3. NI BT 2 G
ROJTE. HAVEEE, 107 (5) 1 211-214.

HMBRER 7T T 2I)VAT 4 Ay FHUT - [WEEHZE « P - JUREES (2009) i
GHRMT NV U LT RUKDRGEREIRIE & R IC B9 2 SENE R, R RN E B
=ik, 16 (1) 1 23-27.

#3% (2000) Helicobacter pylori & BRZ. VTAEREEOMEEGYE © Z OHEAE L K, 360 -
363.

B (2002) BAEMEESRE21258  MBEHREHE33785. P 8.

B (2012) BAEFBE L REE3455  ENHIRIEEE57895745596%. P 4.

JEETERR (2005) REERMIEEIKIC KD € b A Y TV P A )V ZORE L ER OB JLE
REEE SR AR S 2

JEAETTBE (2009) XHfHEZRERK & XGRS NV D LORBMEICEE I % &R,

http://www.go.jp/shingi/2009/08/d1/s0819-8k.pdf, (HZHEH20124FE11H18FH).

B2 - BRI - LBk - R (2008) 11 - BRANC K 2 BEYEOK B RE
WERICBES 2 FBIRHESER. AR AR R ANGEEEIBIE | 865.

BT - AHEAME - LBk - ARG (2008) MWEFEERGH « BEF7Z Ve ERYE 0K+
IR G NIROIRE. B AR AR RISt &4 © 105-108.



FREBOE « PEEE « EH - HERAE - =FMT - (RMRA (2008) JHEAIE LT ORISR
IKDFEREICONT. LB, 23 77-80.

BRI T - K52 - BB - AAREZ (2011) XRAEEREB/KIC X 2MEBO NG, EEER G
TEEWEZEATR, 34 0 3-11.

FEWNEAF « WBREANEL « HRIRERTF - /NGZERE (2006) A —/S—RHliKIC K 2 B IO R,
JIEFE R R EE, 15 (2) @ 683.

BEHE M « AHEAME - ek - IRl - ekl - BEIAEE - iR (2009) PR 2EE 72 Of
S 2024 RICBE S 58198 (20D 3) KM EB 25 AFI)VAT 2 2 OLHIRERENER, HA
BRI R A AN EEE © 595-596.

FHE T« <742 hAb—)b- x> Tavhvy b - EHEE5L - HEEX (2008) XHiiE
FMBEIRIKONRINIR S BlNA F T 1 )V LANDIZBEH.
http://www.amanodental.com/ikashika-1.pdf, (Z8EH2013% 1 H 9 H).

Y<v vavhy b X702 A=)V - MEEF - {EHEE50 - H EIEX (2008) #Ef#k
ICEENSEIERO LAY (KB-cells) HEFEIC KIE I 72
http://www.amanodental.com/ikashika-4.pd, (ZIE8H2013/E1 A 9 H).

BCREEINF - EINEED - AT RT (2002) SREEVEFEMKE FHIC K 2 FURVOBRERIR  — A
IKIEE TV A=)V BRAGE L D —. EAYERET6 © 373-377.

HEEANBATKERZ (2006) TR 184 R4 7l St SR A
http://www.mklw.go.jp/shingi/2007/10/d1/s1026-15ib-003.pdf, (ZI&H20124F11H18H).

fHEEANBAKER 2 (2007) “PR19FEEIRAET #E2et [GER W EFREAEICRE T 207 KiE
AR T BV Y LOWO FNFEOFL[E (Q & A).
http://www jwwa.or,jp/houkokusyo/pdf/200803-suidou-guideline.pdf, (ZHBH20124-11H18
H).

AR BRI - 7 EBE (1981) HMmEREMiEn 70 x—> 3> - Sx/8—FF v
T— A KB RHERME K. fERS, 27 (6) 1 335-347.

Mz « BIRERE - AEE T - RIEPHES - Aif 35 (2005) s@felE MK ORFTICEES 5
FERERRGT.  AbimE TR EWTITCEL, 33 1 283-287.

FHRZEAZ « /INTIRE—. HoKOEd. Bl iR &4t @ 3t pp. 12-17.

TEM - JEHEE T (2004) BEMEERKO(LY:. HHEREHE LA, 9 (2) @ 21-30.

(IARE S - (LHER (1999) REEMEEMKIC K 5B KORERNE. R FREAE, 39:
27-34.
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DEELTW TRz L e, BEZHICDT ST L OEKEZLSHE) DFE
& UTCEEMT T, SRR FELRBALE 25 E 2 MW, F-E2Imciizt L
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EENK LS E D, BHLIEWEDIZZNZFNCELZ D, MEROHEX., BHARIEEL
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